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Metallurgy of Steel (Cont.) 304 
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Metallurgy of Steel (Cont.) 
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SOV/136-59-1: -16/18 
Exhaust Ventilation Used for Electrolytic Aluminium vaths 


that the best method for removing gases trom 
electrolytic Al baths with a secondary current supply 

is a modified hood with one gas outlet. Gas suction 
pipes that can be regulated according to the quantity of 
gas given off must be incorporated. Tnere are 2 figures 
and 3 Soviet references. 


ASSOCIATION: NIIPS Akademii stroitel'stva i arkhitektury SSSR, 
g, Sverdlovsk (NIIPS, Academy for Construction and 
Architecture, USSR, Sverdlovsk) 
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{Peat coils in Karelia, their drainage and cultivation] Tor- 
fianye pochvy Karelii, ikh osushenie i osvoenie. Petrozavodsk, 
Gos. izd-vo Karel'skoi ASSR, 1961. 84 r. (MIRA 15:2) 
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OVCHINNIKOV, Andrey Il*ich: GHIGOR'YEV, S.Voy Spacer 
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red. 


(Water supply of hydreelectric power stations on the ei 
and Vyg Rivers in Karelia] Opyt vodnogo khozisistva on 
skikh i vygskikh GES v Karelii. Petrozavodak, fan) skoe 
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SOV/136-59-6-11/24 
AUTHOR : Trubin, M.I. Candidate of Technical Sciences 
TITLE : Aerodynamic Studies of Local Resistances in the Exhaust 
Systems of Electrolytic Plants (Aerodinamicheskiye 
issledovaniya mestnykh scprotivleniy v vytyazhnykh 
sistemakh elektroliznykh tsekhov) 


PERIODICAL: Tavetnyye metally, 1959, Nr 6, pp 63 - 66 (USSR) 


ABSTRACT: One of the methods of increasing production in pdants 
possessing complex ventilation systems is to improve the 
aerodynamics of the network by reducing local resistances, 
The majority of the electrolytic plants have complex 
networks and therefore two junctions were investigated in 
the Ural'skiy alyuminiyevyy zavod (Ural Aluminium Works). 
Firstly, the connection of 4 main ventilators of diameter 
1 500 mm with underground pipes and, secondly, a T-junction 
connecting the gas pipes of the electrolytic bath with the 
main pipes. A model was constructed and used for detern- 
ining the coefficient of local resistance (Figure 1). 
Pressure was determined by a pneumatic tube and a 
micrometer TsAGI type A8, Nr 91. The general appearance of 
the apparatus is shown in Figures 2 and 3. In the 
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; SOV/136-59-6-11/24 
Aerodynamic Studies of Local Resistances in the Exhaust Systems of 
Electrolytic Plants 


underground channel there is an outlet from the main pipe 
which has a redius of curvature of 1 200 mm and a small 
diffuser for exhaust of gases. It was shown that the 
coefficient of local resistance was high at this point. ‘ne 
movement of currents is shown in Figure 4, which indicates 
where a layer of dust collects over the diffuser. A new 
construction has been devised for the joint of the main pipe 
to the underground gas channel, This is shown in Figure 5. 
The coefficient of local resistance has decreased almost 


to unity. The experim#ntal apparatus for investigating 
?-joints is shown in Figure 6. The coefficient of local 
resistance was 2 but it could be reduced to as low as 1.2 
by the use of a vane, Thus, on electrolytic plants a 
considerable decrease in the loss of pressure can be 
achieved. There are 6 figures. 
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{Lime and crop yield] Izvest' 1 urozhai. Petrozavodsk, Gos. Pe 
Karel'skoi ASSR, 1961. 38 p. (MIRA 14:10 


(Karelia——Crop yields) (Lime) 
(Karelia—Fertilizers and manures) 
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TRUBIN, V.N.3 STEPANENKO, V.I. 


Calculating strip deformation during forging with rhombic 
dig blocks. Izv. vys. ucheb. zaves; chern, met. 5 no.10:88-95 
162. , (MIRA 15:11) 


1. Ural'skiy politekhnicheskiy institut. 
(Forging) 
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TARNOVSKIY, I.Ya.3 LYU KHAY~KUAN! [Liu Hai-k'uai)s; TRUBIN, V.N. 


Mechanism of and conditions for the appearance of the 
Izv. vyBe ucheb, zav.; chern. met. 4 no.7:112- 
126 (MIRA 14:8) 


Ural!skiy politekhnicheskiy institut 
(Forging-—Defects) 
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TRUBIN, V.N.; TARNOVSKIY, I.Ya, 


Foldingein internal metal defects in upset aii as Kuz.- 
shtam, proizv, 4 no.l:6-11 Ja 62, MIRA 17:3) 
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LYASHKOV, V.,8.; TRUBIN, VN. 


Som diagrams of metal flow curiag rollin. Tav.vyc wuchetszav., 
chernumets § n086296-99 ‘62. (MERA 15:7) 


1, Ural‘skiy politekhnicheskiy institut. 
(Rolling (Hetalwork))  (Deformalicns {Mechanics)) 
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retsen- 
zent: DUGINA, N.A. , tekhn, red. 


{Making large forgings; results of studying industrial 
procedures ]|Kovka krupnykh pokovok; rezul'taty issledovaniia 
tekhnologicheskikh rezhimov. Moskva, Mashgiz, 1962. 223 p. 
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L 3/182 61/000/065/c02/5°8 
\GE200 [1 p038/D112 
AUTHORS: Trubin, V.Neys Chernikhova, 1.Yae 
TITLE: The effect of heat treatment on the anisotropy of mechanical 


properties in forged steel 
PERIODICAL: Kuznechno-shtampovochnoye proizvodstvo, no. 5, 1961, 5-9 


TEXT: Present day opinions on the effect of heat treatment on the well- 

known phenomenon of the anisotropy of mechanical properties in forged steel 

are varied and contradictory. An experimental investigation has been carried 

out to verify and compare various heat treatment methods. A 320-mm diameter 
forging made from & 6.65-ton basic open-hearth steel ingot, was (after bil- 

leting upset to half its height, and drawn with 11.8 reduction, Four spe- \. 
cimen groups were subjected to: 1) homogenizing and annealing; 2) homono- \J 
genizing, annealing, quenching and tempering$ 3) annealing; 4) quenching ; 
and tempering. Homogenizing consisted in neating up to 1250, soaking for 
12 hours in a shop furnace and cooling in still air. Subsequent heat treat- 
ment was carried out in & laboratory furnace: annealing with heating up to 
g10°C and soaking for 2 hours, cooling in the furnace to 650°C, then in still 
air; quenching} heating up to g10°c and soaking for 2 hours, quenching in 
Card 1/4 
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water} tempering? heating up to 650°C, soaking for 3 hours and cooling in 
gtill air. The results are illustrated in a graph (Fig. 25, After anneal- 
ing, clearly marked bands were observed in the microstructure of the speci- 
men. Coarse ferrite bands were seen in the packgrounds of sections with 4 
predominantly jamellar pearlite, with band orientation in the direction of 
drawing. It is probable that hardly perceptible light streaks in the metal 
were parts with a lower carbon content. Nonmetallic inclusions were elongat- 
ed in the direction of the metal flow. Annealed steel subjected to prelimi- 
nary homogenizing had a perfectly identical lengthwise and crosswise struct- 
ure} nonmetallic inclusions remained long. It is stated that the anisotropy 
of properties in the investigated steel resulted from the elongation of non- 
metallic inclusions and structural banding (dendritic segregation) « The 
structural banding can pe decreased by homogenizing, which increases the 
diffusion processes and contributes to a certain Levelling of the chemical 
composition in steel. The impact resistance and reduction in area of 
cross-section specimens increased 25-30% after homogenizing. In quenched 
and tempered steel nonmetallic inclusions were surrounded by 4 nard brittle 
structure. Conclusions. The anisotropy of mechanical properties in steel 
subjected to hot plastic deformatiun (drawing in one direction) depends on 
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The effect of heat treatmentece p038/D112 


the final heat treatment. Homogenizing; irrespective of the final treat- 
nent, decreases the anisotropy of mechanical properties in forged steel. 


There are 6 figures, 1 table, and 6 Soviet references. 
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Vig. 2. The effoot of hoat troate 
ment on the anisotropy of mechani- 
cal properties in 45-steel: 

1 - homogenizing and annealing; 

2 - annealing; 3 - homogenizing, 
annealing, quenching and tempering; 
4 = quenching and tempering; 

a - crosswise; b - lengthwise. 
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A161/A029 
AUTHOR: Trubin, V.N. 
TITLE: Scientific-Technicai Conference on the Forging of Largs Forgings 


PERIODICAL: Kuznechno-shtampovochnoy® proizvodstvs, 1960, No. 8, pr. 48 - 49 


TEXT: The conference was the second on the aubject and was convened in 
May 1960 in Sverdlovsk. Delegates from 15 works for heavy machine building and 
10 institutes tovk part. The results of research carried out jointly ty works 
and institutes during 1959 - 1960 in accordance with the general pian se" up 4* 
the first conference were discussed. The first conference teok place in Deomnter 
1958 also in Sverdlovsk. Planned research was done by 8 institutes and 10 works 
Seven of the works are named: "pelt gheyik" (Leningrad): im. Lenina (iment Len- PA 
in) in Perm’; Uralmash (Sverdlovsk); Novo-kramatorskly (Nove -Kramatorsk) in 
Kramatorsk; Novoye Sormovo (New Sormeve) in Gor’kiy; Izhorskiy (Iizhcra Werks) 
and Nevskiy Works (Leningrad). The institutes studied mainly the stres:i-strain 
state of metal in the ferging process, and the works inveetigated the correlation 
of mechanical properties, macrestric ture and soundness of forgings with Jeform3- 
tion degree and forging system. Tne works studied forgings from plain carbon, 
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Scientific-Technical Ccnference on the Forging cf Large Forgings 


alloy and high-alloy steel forged from ingots of 1.5 to +5 tons and of differen 
shape. Shafts, disks and stamped cubes were studied in drawing and swaging and 

in a combination of these two operations, The ccmmittee organized at the firs? 
conference in December 1958 and consisting of 19 persons has generai{zed some of 
the Joint work results and gave practical recomneniations that will raise the J 
output of some forgings, reduce the fuel csnsumption for heating and iead tem \ 
extensive use of manipulators. One recommendation is t+ reduce tne deformation 
degree to 2.5 in some cases of drawing, It had keen proven in scme research 

works that intermediate swaging 15 not advisable fer ‘mpreving the mechanics. 
properties in forgings of shaft and disk type. It has been neted thst ths main 
purpose of forging (as far as it concerns the metal quality) is to fill cut the 
internal microscopic and macroscopic cavities in ingots. Therefs e, particuear 
attention has been paid to further imorcvemen*’ of steel smelting"and teeming, and 
the correlation of the inget dimensions. Joint work will be continued. A ‘toor- 
dinating plan has been appreved for 1960 - 1961. The follewing conferenze on 

the production of large forgings is planned for March - April 1962. 
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N038/D113 
AUTHORS: frubin, V.N. and Tarnovskiy, 1.8. 
rupins ts". 
TITLE: Closing of internal defects in metal by upsetting 


PERIODICAL: Kuznechno-shtampovochnoye proizvodstvo, no- 1, 1962, 6-11 


TEXT: The author deals with research on the closing of internal defects 

in large forgings by upsetting, since the mechanism of this process has 

not been sufficiently investizated. Upsetting tests conducted on blanks 
consisting of compound lead templates provided with artificial defects 

had demonstrated that the closing of internal defects during the stress 
state similar to linear strain occurred only along the forging height, 

and the radial dimensions of defects had increased. It was impossible to 
close the internal defects in the shape of through holes during the linear 
strain. However, the closing of -nternal defects located along the height, 
and in radial directions was made possible by all-round compression. Dur- 
ing uneven upsetting, the internal defects closed only in the central por- 
tion of the forging,i-e- in the zone of greatest deformation. The shape of 


Ss 
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upsetting plates and the presence of an aperture in the lower upsetting 

plate affect the closing of internal defects. A description of upsetting 

on flat plates with and without oil and graphite lubricant, the mechanism WA 
of the closing of internal defects, and upsetting of a 34XHIM 34KhN1M) 

steel blank are included. The work of A. Tomlinson and I. Stringer (Ref. 1; — 
The Closing of Internal Cavities in Forgings by Upsetting, Journal of the 

Iron and Steel Institute, March 1958), and that of ¥.V. Rastegayev (Ref. 2, 
Vestnik mMashinostroyeniya, no. 3, 1960) is mentioned in the article. There 

are 10 figures and 3 references: 2 Soviet-bloc and 1 non Soviet-bloc. The 
English-language reference is: A. Tomlinson, I. Stringer. The closing of 
Internal Cavities ih Forgings by Upsetting, Journal of the Iron and Steel 
Institute, March, 1958. 
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AUTHORS: _Lyu Khay--kuan' ; garnovskiy, I-Ya-; Trubin, VN 
TITLE: Metal Deformation. in Draw-Ferging of Larg? Biilets cn Fat Dies ap 


PERIODICAL: Kuznechno-shtampovocnnoye proizvodstves 1960, No. 9, PP: } - 5 


TEXT 3 A theoretical investigation of the deformation distribution in mer- 
al through the billet cross section area in the forging process on & flat die in 
a single pass had been made previously (Refs. 3 and 4). The present article 
gives information on the resuits of a systematical laboratory investigation with 
lead billets forged by different schedules beginning with tne simplest case cf 
drawing in 4 single pass to drawing with high reducticn of area. Certain aefor- 
mation laws were derived and practical recommendations are given. The billets 
were made of two halves, 4 ecordinate grid was traced on the parting surfaces and 
the halves were joined by Wood alloy- Deformation observed on the grid in the’ 
center, in different Layers arnialong the billets is {llustrated by photograpns 
and curves. The following facts were noted: 1) The retaticn of feed to the bil- 
let thickness has the highest effect on the deformation distribution in billet 


eross section and length. Within the studied + range (from 0.25 to 1) the non- 
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Metal Deformation in Draw-Forging of Large Billets on Flat Dies 


A 

uniformity of deformation increased with growing + ratio and was highest frem 
o.4 on. Still, to avoid jongi tudinal tension stresses +hat had been revealed in 
a previous investigation (Ref. 3) itis advised to take 2. between 5.5 and 90.7, 
and take a higher = ratio for less plastic metal which might develop internal 
ruptures. Uf metal is sufficiently plastic and the cenver must be well forged 
througk, lesser + values are to be chosen. For hammer forgings, tnat usually er 
taken with Length/height ratio above 1, the optimum feed must be chosen for cth- 
er reasons that are not considered here. 2) The more frequent is the displace- 
ment of the feed limit in forging with several passes, the more uniform 15 the 
deformation in metal. It is therefore advised to use more passes with less de- 
formation in each, and change the feed boundaries frequently. This is particu- 
larly impertant in forging with a low degree of deformation, 1.€-> when the un- 
evenly forged structure spoils the metal quality. In case of ferging with a nish 
deformation degree it is better net to increase the number of passes at the cost 
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of swaging degree in a pass, for a lower number of passes will be 


sufficient. 
There are 7 figures and 4 references: 3 Soviet and 1 English 
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Translation from: Referativnyy zhurnal Mashinostroyenive, 1959, Nr ls, pp 58 - 59 


(USSR) 
AUTHORS ; 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


Tarnovskiy, J.Ya., eubin, VN. 


Investigation of Widening During the Rolling Process by the Variation 
Principles 


Tr, Mezhvuz, nauchno-tekhn, konferentsii na temu; “Sovrem. dostizh. ~~ 
Prokatn. proiz-va". Leningrad, 1958, pp 29 ~ 42 


Based on the principle of the least full energy of deformation, a theorett- 
eal formula for the calculation of widening during the rolling process was 
derived, An experimental checking of the formula was carried out by rolling 
specimens of soft carbon steel] on a mil dwith Steel rollers of 130 and 210 min 
in diameter, Before being rolled, the specimens were heated up to 1, 190°C on 
an electric contact heating installation. ‘The rolling speed was 0.3 m/sec, 
The widening was determined both by the direct measuring of the width of the 
strip before and after the rolling process, taking into account. the convexity 
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Investigation of Widening During the Rolling Process by the Variation Principles — 
of the lateral surface, and by the constancy of the strip volume. The experimental 


checking of the theoretical formula showed Satisfactory results, Six figures, seven 
references, 


M.G.N, 
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SOV /137-58-12-24407 
Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 12, p 65 (USSR) 


AUTHORS: 


TITLE: An Investigation of Rolling Spread by Means of Variational Principles 
(Issledovaniye ushireniya pri prokatke 5 ispol'zovaniyem variatsion- 
nykh printsipov) 


PERIODICAL: Tr. Mezhvuz. nauchno-tekhn. konferentsii na temu: ''Sovrem. 
dostizh. prokatn. proiz-va"'. Leningrad, 1958, pp 29-42 


ABSTRACT: The most important principle of the mechanics of a deformable body, 
namely, the principle of minimum total energy of deformation (D), is 
used to derive a theoretical formula for analysis of rolling spread. 
After simplification, it appears as follows: AB/ AH= {(0.53Bo/£)° 
(He /etl ws, a7 90.8 p (1+ 1. 16) Bg/£2+ 0.1 BO/t2(2+He/L)] » 
where AB is the s,read, AH is the reduction, Bo is the billet 
width, £ is the length of the contact area, H, is the average height of 
the contact area, and is the coefficient of friction. Tests confirm 
the applicability of this formula in practical calculations. 

V.D. 
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Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 12, p 65 (USSR) 


AUTHORS: Tarnovskiy, I. Ya-> Trubin, V.N. 
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TITLE: The Zones of Adhesion and Slip on the Contact Surfaces of the Contact 


Area in Rolling (Zony prilipaniya i skol'zheniyana kontaktnykh poverkh- 
nostyakh ochaga deformatsi1 pri prokatke) 


PERIODICAL: Tr. Mezhvuz. nauchno-tekhn. konferentsii na temuw "Sovrem 
dostizh. prokatn. proiz-va"’. Leningrad, 1958, pp 43-47 


ABSTRACT: Goordinate grids are applied to the lower and upper contact surfaces 
of Pb strip. The strip is rolled so as to produce incomplete rolling 
of the coordinate grid embracing the contact area. The length of the 
zone of adhesion (ZA) 1s determined by the dimensions of the coordi- 
nate grid at the center of the strip. The relative length of the ZD, 
£,/@, may be considerable (fn/f=0.60-0. 78) at low length-to-height 
ratios £/H,- At some critical value, #/Hc=K, the length of the ZA 
is sharply reduced, and when £/H, >K, there is virtually no ZA. 
Test data confirm the fact that when B./H, ratios are high, the length 


Card 1/2 of the ZA is.sprimarily dependent upon the #/EH,, and that there is no 
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SOV /137-58-12-24408 
The Zones of Adhesion and Ship on the Contact Surfaces of the Contact Area (cont.) 


ZA when {/H, >K. When narrow strip is rolled, the ZA is of virtually identical 
length both down the middle of the strip and along its edges. As the width of the 
strip increases the rigid ends cause tensile stresses to develop along the edges, 
with the result that the length of the ZA at the edges diminishes and the ZA outline 
changes. At constant AH /D, all other conditions being equal, a diminution in 
B.H, and in AH/D facilitates the development of the ZA. When f /He <K, the 


length of the ZA is great and may amount to £,/£=0.7-0.95. 
Ya.G. 
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